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ABSTRACT
We describe herein a case of nephrotic syndrome (NS) following allogeneic bone marrow transplantation (allo-BMT) for natural killer cell leukemia/lymphoma.
Histological studies defined the diagnosis as crescentic glomerulonephritis with massive 8 and the decrease in glycosylation of the IgA1 hinge. 9 The purposes of this report are to clarify the relationship between NS and cGVHD and to explore the pathogenesis of crescent formation and massive IgA deposition after allo-BMT.
CASE REPORT
A 34 year-old male was referred to our hospital with systemic lymphoadenopathy. A bone marrow aspirate showed 90% of the cells to be pleomorphic and large with a high nuclear:cytoplasmic ratio. The identified tumor cells were positive for CD4 and CD56, and negative for T-cell, B-cell, and myeloid markers. T-cell Approval was obtained from the institutional review board at Kyoto University Hospital, Japan for this study and informed consent was provided according to the Declaration of Helsinki.
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MATERIALS AND METHODS
The renal biopsy samples were stained with hematoxylin-eosine or periodic acid-Schiff and observed by light microscopy. They were also stained with FITC-labeled goat anti-human IgA, IgG, IgM, Ciq, properdin, C3, C3d, fibrinogen antibody (Organon Teknika Corp., Scarborough, Ont) or rabbit antiserum against outer membrane of H. parainfluenza (OMHP) and observed under a fluorescence photomicroscope (Nikon, Tokyo, Japan). To determine the origin of the infiltrated mononuclear cells to the interstice, FISH and immunohistochemical studies were performed using a PE conjugated-X chromosome specific probe (band region Xp11.1-q11.1, locus DXZ1; Vysis Inc., IL), an FITC conjugated-Y chromosome specific probe (band region Yq12, locus DYZ; Vysis Inc.), and monoclonal antibodies to CD3, CD4 or CD8 (Novocastra, Newcastle, UK), respectively. We used ELISA to look for IgA antibody against OMHP as previously described. 8 Glycosylation of the IgA1 hinge was analyzed by estimating the molecular weights of the IgA1 hinge glycopeptides using matrix-assisted laser desorption ionization time of flight mass spectrometry (Voyager-DE; PerSeptive Biosystems, Framingham, MA) as previously described.
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RESULTS AND DISCUSSION
Six of ten glomeruli showed segmental sclerosis with fibrotic crescents without mesangial cell proliferation (Fig 1A) . Mononuclear cells had infiltrated massively to the interstice (Fig 1B) . Massive IgA deposits were observed in the mesangial region and along the glomerular capillary loops (Fig 1C) . IgG, IgM, Ciq, properdin, C3, C3d, and fibrinogen were weakly deposited at the mesangial region. These findings defined the diagnosis as crescentic glomerulonephritis and tubulo-interstitial nephritis with massive IgA deposition. A majority of the massive infiltrated cells in the interstice were (Fig 1 D, E) , which phenotype were often seen in skin lesion of cGVHD 11 and IgA nephropathy. 12 Further, the post-BMT serum of the recipient revealed an ANA titer of 1:320, which often appears after BMT in patients suffering from autoimmune-like symptoms and readministration of CyA could improve his nephrotic symptoms. These findings indicated that NS in this case could be classified as one of the forms of cGVHD.
CD3(+)CD4(-)CD8(+) T cells derived from the donor
Among the reported post-BMT nephrotic cases, 1-7 neither crescent formation nor massive IgA deposition was reported. Crescent formation in the recipient might have been caused by the massive infiltration of CD8(+) T cells, which play a key role in glomerular injury and crescent formation. 13 Although five of the 18 NS cases had IgA nephropathy could also be caused by a non-immunological mechanism
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such as decreased glycosylation of the IgA1 hinge. 9 Circulating IgA1 from patients with
IgA nephropathy exhibits reduced glycosylation, suggesting that mesangial deposition of IgA might be due to intrinsic alteration of IgA1. The distribution of the post-BMT IgA1 peaks shifted to a lower molecular weight than the pre-BMT and donor IgA1 peaks (Fig 2) . An explanation for the decreased glycosylation of IgA1 hinge after BMT
has been yet unknown. External factors such as infection or immunosuppressive therapy may contribute to decreased glycosylation.
We speculate the etiology of IgA deposition in this case; hematopoietic stem cells, which were transferred from the donor to the recipient differentiated into B-lymphocytes, which produced a lot of IgA type antibody against OMHP. The IgA was damaged by infection or immunosuppressive agents after BMT, decreased glycosylation and attached to OMHP antigen already present in the mesangium of the recipient.
In conclusion, our finding indicated that NS of this case was occurred as one of the forms of cGVHD and IgA deposition following BMT was associated with H.
parainfluenza and decreased glycosylation of the IgA1 hinge.
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